


OBJECTIVE 


3 
To multiply a fraction by a number [say, 4 х 7] 


MATERIAL REQUIRED 


Buttons (50 pieces) only. 


METHOD OF CONSTRUCTION 


1. Take seven boxes each containing 4 balls (Fig. 1). 


Fig. 1 


2. Take out 3 balls from each box (Fig. 2). 


Fig. 2 


DEMONSTRATION 


3 
1. In each box, Ше 3 balls taken out represent the fraction 4 
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3 3 
2. There are 7 boxes. Thus we have 4 taken 7 times i.e., 4 added 7 
3 
times or 4 x f. 


3. Total number of balls taken out from 7 boxes - 21. 


1 
Each remaining ball represents Ше fraction —. 


4 
1 1 1 
So, fraction represented by 21 balls = 1t "m i 
2]times 
rius, 2x7 = 21 
us, т Sm 
OBSERVATION 


Number of balls in one box = 
Fraction representing 1 ball - 


Fraction representing 3 balls in a box = 


Total number of balls taken out from 7 boxes represents 4 x 


Fraction represented by total number of balls taken out = 


So, x = 


3 
4 7—— N 


APPLICATION 


This activity is useful in explaining multiplication of a fraction by a number. 


= ч = = овен o ш- mo mo mo mo À 
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OBJECTIVE 


To divide integers using unit squares of different colours 


MATERIALS REQUIRED 


Cardboard, white paper, red and blue grid paper, 
colour pens/ pencils (Red and Blue), adhesive, ruler, 
scissors. 


METHOD OF CONSTRUCTION 


l. 
2. 


Take a cardboard of convenient size and paste a white paper on it. 


Take a blue grid paper and cut out sufficient number of 
square pieces of unit squares. Let each square represent | | 
an integer ‘+1’ (Fig.1). 

Fig. 1 


Take a red grid paper and cut out sufficient number of 
square pieces of unit area. Let each square represent an | | 
integer ‘1 (Fig. 2). 

Fig. 2 


Paste one blue unit square and one red unit square together back to j 


back so that one side of the square is blue and the other is red. 


Positive integer divided by a positive integer, 6 + 2 


Take 6 blue squares and arrange them in a row as shown in Fig. 3. 


Fig. 3 








[P 
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MOM 


2. 
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Divide these blue squares into two groups taking one by one as shown 
in Fig. 4. 
Group I Group II 


Each group contains З blue squares. 50, 6 + 2 = З 











Fig. 4 


(-6) + 2 (negative integer divided by a positive integer) 


Take 6 red unit squares and arrange them as shown in Fig. 5. 


Fig. 5 





Now divide the above red squares into two groups taking them one by 
one [Fig. 6]. 
Group I Group II 


Fig. 6 








Each group contains З red squares. Thus, (-6) 22 -3. 
6 + (-2) (positive integer divided by a negative integer) 


Take 6 blue unit squares and arrange them in a row as shown in Fig. 7. 


Fig. 7 





since we have to divide by a negative integer so invert each square of 
Fig. 7 once (Fig. 8). 
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Fig. 8 


9. Now divide the above red squares into two groups taking them one by 
one [Fig. 9]. 
Group I Group II 





10. Since each group contains З red unit squares so, 6 + (-2) = -3. 


Fig. 9 


IV. (-6) + (-2) (negative integer divided by a negative integer). 


11. Take 6 red unit squares and arrange them as shown in Fig. 10. 


Fig. 10 


12. Since we have to divide by a negative integer, so invert each square of 
Fig. 10 once (Fig. 11). 


Fig. 11 


13. Now divide all the squares in Fig. 11 into two groups taking them one 
by one [Fig. 12]. гл 


Group I Group II 













Fig. 12 
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14. Since each group contains 3 blue squares, so, (-6) + (-2) = 3. 
This activity may be performed for finding other quotients such as 


6 + 3, -6 + 3, 6 + (-3), (-4) + (-2), —8 + (-4) etc. 


OBSERVATION 
Fill in the blanks: 


6-2 Е 30 

-6+2 Е =. 

6 + (-2) < 3 
-6 + (2) в 
8+4 JM, 
-6+4 E. 
8-(4 2 |. 
-15 + (-3) = 
20 + (-4) = f 
16 + (-2) = 4m. Ч 
-14 + 2 - + 
-18 + (-9) 2] | 
10 + (-5) = А Ø 

| APPLICATION 


This activity is useful in explaining division of two integers with same or 
different signs and to understand rules of division of integers. 


= ч = = овен o ш- mo mo mo mo À 
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OBJECTIVE 


To explain SAS criterion for congruency of two triangles 


MATERIAL REQUIRED 


Cardboard, cutter, white paper, geometry box, 
pencil, sketch pens, coloured glaze papers. 


METHOD OF CONSTRUCTION 


1. Take а cardboard of convenient size and paste a white paper on it. 


2. Make a pair of triangles GHI and JKL in which GH = ЈК, GI = JL and 
ZG = ZJ on a glaze paper (Fig. 1) and make cutouts of A GHI and 


^ JKL. 
3. Paste A GHI on the cardboard. 
G J 
H I K L 
Fig. 1 
DEMONSTRATION 


Superpose the cut out of A JKL on A GHI and see whether it covers the 
triangle or not by suitable arrangement. On A GHI, A JKL covers completely 
only under the correspondence С «> J, H © K, I e L, (Fig. 2). 


L == = 
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G (7) 


H(K) I(L) 
Fig. 2 
So, A GHI = А JKL. 


This is SAS criterion for congruency of two triangles. 


OBSERVATION 


On actual measurement: 


JH=_ ZK = 
As, ZL = 
H-2 | . я 
ZH = ZK 
Ле / 
HI = 
So, A GHI = 

APPLICATION 


This SAS criterion is useful in solving various geometrical problems. 


= ч = = овен o ш- mo mo mo mo À 
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OBJECTIVE 


To explain the SSS criterion for congruency of two triangles 


MATERIAL REQUIRED 


Cardboard, cutter, white paper, geometry box, 
pencil, sketch pens, coloured glaze papers. 


METHOD OF CONSTRUCTION 
1. Take а cardboard of convenient size and paste a white paper on it. 


2. Make a pair of triangles ABC and DEF in which AB - DE, BC - EF 
and AC - DF on a glaze paper and make cutouts of A ABC and A DEF. 


Зз. Paste A ABC on the cardboard. 
A D 


Fig. 1 


DEMONSTRATION 


Superpose the cut out of A DEF and see whether one triangle covers the 
other triangle or not by suitable arrangement. See that A DEF covers 
^ ABC completely only under the correspondence А e D, В o E, C o Е. 


So, А АВС = A DEF. 


[P 
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This is SSS criterion for congruency of two triangles. 


A(D) 


B(E) С (Е) 


Fig. 2 


OBSERVATION 


On actual measurement in ^ ABC and A DEF: 


ZA = | ZD = 
ZB = | ZE- 
ZC = | ZFA 
ZA = ZD 
/В = / 
Zu 
So, ААВС 2 

APPLICATION 


This activity is useful in solving various geometrical problems. 
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OBJECTIVE 


To explain ASA criterion for congruency of two triangles 


MATERIAL REQUIRED 


Cardboard, cutter, white paper, geometry box, 
pencil, sketch pens, coloured glaze papers. 


METHOD OF CONSTRUCTION 
1. Take а cardboard of convenient size and paste a white paper on it. 


2. Make a pair of triangles POR and STU in which QR = TU, 49 = ZT, 
ZR = ZU on a glaze paper and make cutouts of ^ РОК and A STU. 


3. Paste A РОК on the cardboard. 
А S 


Fig. 1 


DEMONSTRATION 


Superpose the cut out of A STU on А РОК and see whether it covers Ше 
triangle or not by suitable arrangement. See that A STU covers A POR 
completely only under the correspondence P o S, Q o T, Ro U. (Fig. 2). 


So, A POR = A STU. 


[P 


13/04/18 





This is ASA criterion for congruency of two triangles. 


P(S) 


Q (T) R(U) 


Fig. 2 


OBSERVATION 
On actual measurement, in ^ POR and A STU: 
/Р = . гэе 
PQ = | ST = 
PR = . SU = 
LPS ZS 
PQ = . 
PR = 
So, A PQR = 


APPLICATION 


This activity is useful in solving of various geometrical problems. 
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OBJECTIVE 


To explain RHS criterion for congruency of two right triangles 


MATERIAL REQUIRED 


Cardboard, cutter, white paper, geometry box, 
pencil, sketch pens, coloured glaze papers. 


METHOD OF CONSTRUCTION 
1. Take а cardboard of convenient size and paste a white paper on it. 


2. Make a pair of right triangles XYZ and LMN in which hypotenuse 
YZ = hypotenuse MN and side XZ = side LN on a glaze paper and 
make cut outs of A XYZ and A LMN. 


3. Paste A XYZ on the cardboard. 


Y M 
X Z L N 
Fig. 1 
DEMONSTRATION 


Superpose the cut out of A LMN on A XYZ and see whether it covers the 
/ 
triangle or not by suitable arrangement. See that A LMN covers A XYZ : 
I 
completely only under the correspondence X <> L, Y <> M, Z < N (Fig. 2). 1 


I 


Ь = = = шы шы шы шы шы шыш шыш шш 
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So, А XYZ = A LMN. 


This is RHS criterion for congruency of two triangles. 


Y(M) 


X(L) Z(N) 


Fig. 2 


OBSERVATION 


On actual measurement, in A XYZ and A LMN: 


LY = | ZM = 
LZ = | ZN = 
XY = | LM = 
ZY = ZM 
Z-Z 
XY z 

So, A XYZ = Л 

APPLICATION 


This activity is useful in solving various geometrical problems. 


= ч = = ш- ш- ш- mo mo mo mo À 
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OBJECTIVE 


To verify that in an isosceles triangle, angles opposite equal sides are 
equal 


MATERIAL REQUIRED 


Cardboard, white sheet, drawing sheet, different 
colours, adhesive, scissors, tracing paper, pen/ 
pencil, geometry box. | 





METHOD OF CONSTRUCTION 


1. Take а cardboard of convenient size and paste a white sheet on it. 


2. Draw an isosceles triangle ABC (with AB - AC) on a drawing sheet 
and cut it out. 


3. Colour the three angles of the triangle using different colours as shown 
in Fig. 1. 
A 





Fig. 1 


4. Make a trace copy of the triangle and colour the angles of it exactly / 
the same as the triangle on the board. 


[P 
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5. Make the cutouts of these three angles. 


DEMONSTRATION 


Try to place cutouts of each angle on the other angles of the triangle and 
see whether it covers the angle or not. Cut out of ZB should cover exactly 
ZC and vice versa. 


So, /В = ZC. 


OBSERVATION 
1. Cut out of «В covers exactly cut out of / 
2. Cut out of ZC covers exactly cut out Z 
Cut out of ZB does not cover exactly cut out of Z 
Cut out of ZC exactly ZA. 
Thus ZB = Z ' 
On actual measurement: 
ZB = 
ZC = 
ZA = 


Thus, in a triangle angles opposite equal sides are 


‘ APPLICATION 


This result is used in solving many other geometrical problems. 


= ч = — — eek 
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OBJECTIVE 


3 nda 
an 6 


To multiply two fractions ( say, 4 


MATERIAL REQUIRED 


Cardboard, white chart paper, ruler, pencil, eraser, 
adhesive, sketch pens of diff ay 
and Red). 





METHOD OF CONSTRUCTION 
1. Take a cardboard of convenient size and paste a white paper on it. 


2. Draw a rectangle ABCD of suitable dimensions (say 8 cm x 3 cm) as 
shown in Fig.1 on the cardboard. 
D C 


A B 
Fig. 1 


3. Divide the rectangle ABCD into 4 equal parts (say along the length) 
and shade 3 parts in red colour using a sketch pen as shown in Fig. 2. 





L = = = шы шы шы шы шы шыш шыш шш 
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4. Divide the rectangle ABCD along the breadth into 6 equal parts and 
shade 5 parts in blue colour as shown in Figure 3. 





Fig. 3 


DEMONSTRATION 


3 
1. In Fig. 2, portion shaded in red colour represents the fraction 4 


5 
2. In Fig. З, portion shaded in blue colour represents Ше fraction —. 


6 
3. In Fig.3, portion shaded іп both red and blue colour represents the 
15 5 yt 3 
fraction 24 It also represents 6 of 4 Or * x 4 
mus „3. 
TS 6% 4 24 


Repeat this activity for some other pairs of fractions. 


OBSERVATION 

1. In Fig. 2, the number of equal parts along the length = 
У \ In Fig. 2, the number of parts shaded in red = 
Therefore, shaded part in Fig. 2 represents the fraction = 
In Fig. 3, the number of equal parts along the breadth = 
In Fig. 3, the number of parts shaded in blue = 


Therefore, in Fig. 3, shaded part in blue (along the breadth) represents 
the fraction = 


In Fig. 3, total number of equal parts = 
(along the length and breadth) 





= ч = — — eek 
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In Fig. 3, the number of parts shaded in both blue and red = 


Therefore, in Fig. 3, shaded part (in both blue and red) represents the 
fraction = 


5 3 
Hence — x — = 
ха | 


2. Let Ше rectangular area of Ше rectangle ABCD represent unit area. 


(i) Area of shaded region in red represents | | of area of rectangle 
ABCD. 


(ii) Area of shaded region in blue represents | | of area of the 
rectangle ABCD. 


(iii) The whole rectangular region in Fig. 3 is divided into PA equal 
parts and each equal part represents | | 


(iv) The area of the double shaded region (in red and blue) represents 


| | of area of the rectangle ABCD. 


The length and breadth of the double shaded rectangular region 


represents К of the length and of breadth of the rectangle ABCD. 
MES: 
Hence —x — = 
4 6 


Product of their numerators 
Thus, the product of two fractions = Дара па лада алани 


Product of their denominators 


APPLICATION 


This activity may be used in explaining product of a pair of proper fractions. 


L = = = шы шы шы шы шы шышы шш шшш 
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ШЕ: 9. 


OBJECTIVE 


To divide a fraction by another fraction [ say, 2+ 


er 


MATERIAL REQUIRED 


White paper sheet, colour pen/ pencils, eraser etc. 


METHOD OF CONSTRUCTION 


1. Drawarectangle on a paper and divide it into three equal parts (Fig. 1). 


Fig. 1 


2. Again divide each smaller rectangle (cell) into two equal parts and get 
six smaller equal parts (Fig. 2). 


Fig. 2 


DEMONSTRATION 


1 
Each part of the rectangle in Fig.1, represents Ше fraction 3' 


2 
So, fraction Е is represented by two equal parts (Fig. 3). 


= ч = = овен o ш- mo mo mo mo À 
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1 | 1 


— 2 — 





3 


Fig. 4 


е NP M. 
6 6 6 6 
Fig. 3 
1 
2. Each part in Fig. 2, represents Ше fraction e: 
| | 2 1 
3. Take two equal parts of Fig. 2, we get Fig. 3. 3 * Fe means, the number 


l 2 
of 6 that are contained in 3 


1 2 
4. There are four 6 in x (see Fig. 4). 


2 1 
So, —-— = 4 

3 6 
OBSERVATION 


In Fig. 1, each part represents the fraction = 
In Fig. 1, two parts represents the fraction - 


In Fig. 2, each part represents the fraction = 


1 
In Fig. 4, number of Z^ 


So, = 





APPLICATION 


This activity is useful in explaining the division of two fractions. 
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E Y, 


OBJECTIVE 





To divide a fraction by a natural number. [say, + 4] 


MATERIAL REQUIRED 





White paper sheet, colour pens/ pencils, eraser etc. 


METHOD OF CONSTRUCTION 


1. Draw a rectangle оп a paper and divide it into З equal parts (Fig. 1). 


Fig. 1 


чә 
ш чырк 
чә 


2. Again divide each smaller rectangle (cell) into four equal parts and 
obtain 12 smaller equal parts (Fig. 2). 


Fig. 2 


DEMONSTRATION 


1 
1. Each part, in Ше rectangle in Fig.1, represents Ше fraction 3 


= ч = = овен o ш- mo mo mo mo À 
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1 
2. Each part of Fig. 2, has been obtained on dividing 3 into 4 equal 
parts. 


1 
5о, each part in Fig. 2 represents 3 + 4. 
1 
3. Each part in Fig. 2 represents the fraction a 


Thus, 


OBSERVATION 
1. Each part of Fig.l represents the fraction = 


2. Each part of Fig. 2 represents the fraction = 





3. Each part of Fig. 2 is obtained on dividing by 
1 

4. So,—+4= 
3 

APPLICATION 


This activity is useful in explaining division of a fraction by a natural 
number. 
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OBJECTIVE 


To multiply integers using unit squares of different colours 


MATERIAL REQUIRED 


Cardboard, white paper, red and blue grid papers, 
colour pens (Red and Blue), adhesive, ruler, scissors. 


METHOD OF CONSTRUCTION 


1. Take a cardboard of a convenient size and paste a white paper on it. 


2. Take a blue grid paper and cut out sufficient number of [| 
square pieces of unit squares. Each blue square 
represents an integer ‘+1’ (Fig. 1). Fig. 1 
3. Take a red grid paper and cut out sufficient number of 
square pieces of unit area. Let each red square represent | | 
an integer ‘1 (Fig. 2). Fig. 2 
A 4. Paste one blue unit square and one red unit square together so that 


one side of the square is blue and the other is red. 


DEMONSTRATION 


I. . Fortwo positive integers, say 2 x 3. | 


1. Draw 5 (= 2 + 3) blue edges of unit length оп this 
cardboard as shown in Fig. 3. | 


Complete Ше rectangular shape using blue unit | 


squares as shown in Fig. 4. 
Fig. 3 





= ч = = овен o ш- mo mo mo mo À 
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О. 


6. 





Fig. 4 


Number of blue unit squares in the rectangle is 6. Thus, 2 x З = 6. 
For one negative and one positive integer, say (-2) x 3. 


Draw 3 blue edges and 2 red edges each of unit length using coloured 
pen as we have to multiply (-2) by (3) [Fig. 5]. 


Fig. 5 


Complete the rectangle in Fig. 5 using blue unit squares [Fig. 6]. 








since one side of the rectangle has red edges, so invert each blue Q^ 


square of Fig. 6 once as shown in Fig. 7. 
Fig. 











7 





[P 
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MOM 


7. In Fig.7, there are six red unit squares. 
So, (-2) x 3 = -6. 


Ш. For two negative integers, say, (-2) x (-3). 


А 


Draw 5 red edges each of unit length as shown in Fig. 8 as we have to 
multiply (-2) by (-3). 


Fig. 8 


9. Complete the rectangle in Fig. 8 using blue unit squares [Fig. 9]. 


Fig. 9 


10. Since two sides of the rectangle in Fig. 9 are having red edges, so 
invert the squares, two times as shown in Fig. 10 and 11. 


Fig. 10 Fig. 11 
There are now, 6 blue squares in the rectangle. 


This activity may be performed for finding other products such as 
(-4) x 3, 4 x 3, (-3) x (5) etc. 
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OBSERVATION 
2x3 -2 6 

2x3 в -6 

C2) х(-3) = 

4x3 = 

4x4 = 

(-3)x (-5) = 

(-9)x (-10) = 

-7x4 = 

—5 x (-6) = 


APPLICATION 


This activity is useful in explaining multiplications of two integers with 
same / different signs and to understand rules of multiplication of integers. 


[P 
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OBJECTIVE 


To divide a natural number by a fraction 


MATERIAL REQUIRED 


Chart paper, sketch pens, ruler, д, adhesive, 
cardboard. $ | | 





METHOD OF CONSTRUCTION 


1 
Let us find 2 + 4 


1. Take a cardboard of a convenient size and paste a chart paper on it. 


2. Cut out 2 rectangles of same size from the cardboard (Fig. 1). 


АЛ 9 | | 


y -т< Fig. 1 
4 3. Divide each rectangle to form equal parts as shown in Fig. 2. 


\ Fig. 2 


DEMONSTRATION 


1 1. There are two identical rectangles each representing natural number 1. 
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Thus the two rectangles together represent the natural number 2. 


2. Each rectangle has been divided into 4 equal parts. So, each part in a 


rectangle represents the fraction N 
4 
l 1 
3. There are in all eight ris in Fig. 2 i.e., Fig. 2 contains eight 4 
1 4 
Thus 2 + А = 8 (or2x nu 


This activity can be performed by taking different natural numbers 


1 
and fractions, such as3 + -,4-+- –, 6 ~ B 
4 5 3 


OBSERVATION 
1. In Fig. 1 each rectangle represents the number 
2. In Fig. 2, both rectangles together represent the number 


3. Па Fig. 2 each part in a rectangle represents 


1 
4. In Fig. 2, Ше number of parts representing ч is 


5. 2-« Tz 
4 
APPLICATION 


This activity is useful in explaining division of a natural number by a 
fraction. ` 
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OBJECTIVE 


To divide a mixed fraction by a proper fraction [say, 15 + n 
MATERIAL REQUIRED 
Paper, colour pen, eraser, pencil, cardboard, 


adhesive. 


METHOD OF CONSTRUCTION 


1. Draw two circles of equal 
radius on a paper and cut 
them out and paste on a 
cardboard. 

2. Divide each circle into 4 
equal parts as shown in 


Fig. 1. Fig. 1 


3. Shade one circle completely and 3 equal parts in other circle (Fig. 2). 


< Ss 


\ 
1 Laboratory Manual - Elementary Stage 
Y 






Y 
келын а ы анисе ыш ышы ие ыу ЕН 
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DEMONSTRATION 


1. Each part in Fig. 1 represents the fraction Ж 
4 


3 
2.  Shaded portion in Fig. 2 represents mixed fraction n 


3. There are seven "i in the shaded part in Fig. 2. 


3 
So, l—+= 1 = 7. 
474 
OBSERVATION 


Each part in Fig. I represents the fraction = 

In Fig. 2 the shaded portion represents mixed fraction = 
There are 'sinthe shaded portion in Fig. 2. 

So, E = 





APPLICATION 


This activity is useful in explaining division of a mixed fraction by a proper 
fraction. 
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OBJECTIVE 


To multiply two decimals (say 0.3 and 0.4) using a grid 


MATERIAL REQUIRED 


Cardboard, white chart paper, ruler, pencil, eraser, 
adhesive, sketch pens of different colours. 


METHOD OF CONSTRUCTION 
1. Take a cardboard of convenient size and paste a white paper on it. 


2. Makea 10 x 10 grid on it and label the corners of the grid as A, В, C 
and D as shown in Fig. 1. 
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3. 


4. 


ишини 
пишеше: <<<: 
CETT ILL SISSE 
КҮКҮ 
‚|! LL] КМХ 
I A eee 
ЛДЛ 
CODDOD Ee 
` Fig. 3 ° 

DEMONSTRATION 


l. 


Shade three horizontal strips using a sketch pen of say, red colour 
starting from the bottom as shown in Fig. 2. 


D C 
_ ү 
_ |р р 
_ | LLL. 
_ | 
_ ү 


BEBEREESEN 
AA 
MMO 





A 
Fig. 2 


2222222222 
В 


shade four vertical strips using a sketch pen of say blue colour starting 
from right most corner as shown in Fig. 3. 


In Fig. 2, portion shaded in red colour (horizontal strips) represents 


3 or O.3. 
10 


D C 
L| LL LLL RSSSSSRSS 


_ ү 
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2. [n Fig. З, portion shaded in blue colour (vertical strips) represents 4 
10 
ог 0.4. 


3. In Fig. 3, portion shaded Бош in red and blue colours represents = 
100 
ог 0.12. 


Thus, 0.3 х 0.4 2 0.12 


4. Repeat this activity by taking different numbers of horizontal and 
vertical strips to represent the product of the pairs of decimals such as 


0.5 x 0.6, 0.2 x 0.8, 0.6 x 0.3, 0.5 х 0.5 etc. 


OBSERVATION 


In Fig. 2, total number of horizontal strips = 
Number of horizontal strips shaded in red = 


Therefore, decimal represented by the shaded horizontal strips = 


In Fig. 3, total number of vertical strips = 

Number of vertical strips shaded in blue = 

Decimal represented by the shaded vertical strips = 
Total number of small squares in the grid = 

Number of squares shaded in both blue and red colour = 
Decimal represented by double shaded region = 


Hence, 0.3 x 0.4 = 


APPLICATION 


This activity may be used to explain the concept of multiplication of two 
decimals. 
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OBJECTIVE 


To find the value of a" (where a and n are natural numbers) using 
paper folding 


MATERIAL REQUIRED 


Coloured thin sheets, ruler, pencil, scissors. 


METHOD OF CONSTRUCTION 
1. Draw a square of convenient size on a coloured thin sheet and cut it out. 


2. Fold this sheet one time so that one part exactly covers the other 
(Fig.1). This fold divides the sheet into two equal parts. 


3. Fold the sheet again as in Step 2 (Fig. 2). This will divide the sheet 
into 4 equal parts. 


4. Continue folding the sheet again and again 4 or 5 times as done in 
steps 2 and 3. 


5.  Unfold the sheet. 





RIS 
= 
“ 
= 


Fig. 1 Fig. 2 Fig. 3 


6. Take another sheet and fold it to divide it into 3 equal parts. 
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"— ————— P" 


7. Again fold the folded sheet into 3 equal parts and so on for 3 or 4 
times (Fig. 4). 


DEMONSTRATION 



























































OBSERVATION 
2° = 1, чи = | 42 = , 59 = я 
: 2.2 | o = , 41 = | Dites | 
У | 9 92 – ‚ 32 = ; 4? - 52 = , 
-т< 23 < 3° = ; 4° = ОЗ = 
28 oS | З? = | 
2^ is called fourth power of 2. 3? is called power of 
APPLICATION 


This activity can be used to find the power of the base if the number of 
folds and number of parts the paper is divided is given. 


This activity can be used to explain the meaning of base, exponent 
and power. 





\ 

I 
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OBJECTIVE 


To verify exterior angle property of a triangle 


MATERIAL REQUIRED 


Drawing sheet, colours, adhesive, scissors, pen/ 
pencil, cardboard, white paper. 


METHOD OF CONSTRUCTION 


A A 
1. Take a cardboard 


of convenient size 
and paste a white 
paper on it. 


2. Make two identical 





triangles ABC. 
3. Colour the angles в C B 
of the triangles as shown in Fig. 1. Fig. 1 


4. Paste one of the triangles on the cardboard and produce its one side 
say BC as shown in Fig. 2. 


A 





Fig. 2 
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5. Now cut out the angles A and B from the other triangle (Fig. 3). 


A 





Fig. 3 


6. Place the cutouts of ZA and «В on the exterior angle ACD (formed in 
Fig. 2) as shown in Fig. 4, without leaving any gap between the two 
angles. 





Fig. 4 


DEMONSTRATION 
1. ААСО is an exterior angle of A ABC. 


2.  ZAand ZB are its two interior opposite angles. These together cover 
ZACD exactly as in Fig. 4. 


3. Soin Fig. 4, ZACD = ZA + ZB. 


Thus, the exterior angle of a triangle 2 sum of its two interior angles. 


\ 
\ This activity may also be repeated for exterior angles at other vertices. 


= ч = — — eek 
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OBSERVATION 


On actual measurement 


Measure of /А = . 
Measure of 7B- . 
Measure of ZACD- __ 
ZACD-27A-c-7Z  . 


So, the exterior angle of a triangle is the of its two angles. 


APPLICATION 


This activity can be used to explain: 


1. The relationship between an exterior angle and its interior angles. 
2. Exterior angle of a triangle if interior angles are given. 


3. Unknown interior angle of a triangle if exterior angle is given. 
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OBJECTIVE 


To verify that the sum of any two sides of a triangle is always greater 
than the third side 


MATERIAL REQUIRED 


ч m 


Thick sheet, coloured straws, adhesive, a pair of 
scissors, cardboard, white sheet. | w^ 


ФУ. «e 


METHOD OF CONSTRUCTION 
1.  Takea cardboard of convenient size and paste a white sheet on it. 


2. Draw a triangle ABC of any dimension as shown in Fig. 1. 


A 


Fig. 1 


Cut straws of three different colours (say pink, green and red) of the 
same size as the three sides of the triangle. 
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4. Paste any two coloured straws in a line leaving no space between 
them on the cardboard as shown in Fig. 2. 


A B С 

e / 0 00 € © 

B A C 
Fig. 2 


5. Now paste the left out third straw in each colour on the above two 
joined straws as shown in Fig. 3. 


Фо o 
(a A B 
е Qe? 
B C A 
е е 
(b) A ( 
sO SS SS A 
A B C 
Фоо . .— | а 
(c) В С 
Ө ——————-——— ө 
В А 
Fig. 3 
DEMONSTRATION 


1. The third straw is always shorter than the two straws combined together 
in a line in each of the above three cases. 


i.e, ВС + АС > AB, AB + ВС > AC, АВ + АС > ВС. 


sum of any two sides of a triangle is greater than Ше third side. 


[P 
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OBSERVATION 


On actual measurement 


АВ = cm, ВС = cm, СА = cm. 

СА + СВ = cm, СА + АВ = cm, АВ + ВС = cm. 
CA + BC AB. 

СА + AB > 

АВ + ВС АС. 

APPLICATION 


1. This result can be used to know whether a triangle can be constructed 
with given sides or not. 


2. This activity can also be used to verify that the difference of any two 
sides of a triangle is less than the third side. 


= ч = = овен o ш- mo mo mo mo À 





13/04/18 





OBJECTIVE 


To verify that in a triangle sides opposite equal angles are equal 


MATERIAL REQUIRED 


Cardboard, drawing sheet, colours, tracing paper, 
scissors, pen/pencil, geometry box. 


METHOD OF CONSTRUCTION 
1. Take a cardboard of convenient size and paste a white sheet on it. 


2. Construct a triangle ABC on a drawing sheet with two of its equal 
angles say ZB and ZC. 


3. Colour ZB as green and “С as red [Fig. 1]. 


A 





Fig. 1 
4. Paste this triangle on the cardboard. 


5. Make a trace copy of this triangle using a tracing paper. 
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DEMONSTRATION 


Fold the triangle about a line through vertex A such that side BC falls 
along itself. Vertex B falls on vertex C. 


So, side AB covers exactly side AC. 


Thus, AB - AC i.e. sides opposite equal angles of a triangle are equal. 


OBSERVATION 

1. > Vertex B falls on Vertex 

2. Side AB falls on side 

3. Side AB covers exactly side 
4 


On actual measurement, AC = | = ‚ ae 





AB = 
AC = 
AC = 


Thus, in a triangle sides opposite equal angles are 


APPLICATION 


This result is used in solving many geometrical problems. 


= ч = — — eek 
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OBJECTIVE 


To draw altitudes of a triangle using paper folding 


MATERIAL REQUIRED 


Transparents/white sheet, coloured paper, scissors, 
adhesive, pencil. 


METHOD OF CONSTRUCTION 


1. Make a triangle using paper folding or draw a triangle. It can be of 
any type, acute angled, right angled or obtuse angled triangle as in 
Fig. 1. 
А А А 


(1) (ii) (ш) 
Fig. 1 
2. Fold the triangle through A in such a way that BC falls along itself. 
Unfold and mark the point D where the crease meets BC. Draw a line 
AD (Fig. 2). А 


Fig. 2 


[P 
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= нәш = с — = ч e э -— e э -— e шы шы шы шы шы ыш шш шыш шш шш шш шш шау 


] 





Draw the other two altitudes i.e. from B on AC and from C on AB. 
Name them as BE and CF, respectively (Fig. 3). 





Fig. 3 


In case of a right triangle, two of its altitudes are the two perpendicular 
sides AB and BC. The third altitude from B on AC will also pass through 
the point B. 


A 


Fig. 4 


In case of an obtuse angled triangle extend the crease of CB so that 
altitude from A can be drawn as shown in Fig. 5. Similarly, draw 
perpendicular from B on AC and from C on AB produced. 


A 
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DEMONSTRATION 
1.  Foreach triangle, there are 3 altitudes. 


2. The altitude of every triangle does not always lie wholly in the interior 
of the triangle. 


3. [nan acute angle triangle, the point at which the three altitudes meet, 
lie in the interior of the triangle. 


4. The altitudes of a right angle triangle lies on the triangle and they 
meet at the vertex of the right angle. 


5. The three altitudes of an obtuse angled triangle meet at a point that 
lies to the exterior of the triangle. 


OBSERVATION 
ZADC 


ZBEC 


ZCFA 


AD is the altitude to side 
BE is the of side AC. 
is the altitude of side AB. 


All the altitudes of a triangle meet at a 


APPLICATION , 


This activity can be used to explain Ше concept of altitude of a triangle and 
in solving many problems related to geometry and mensuration. 


[P 
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OBJECTIVE 


To find the ratio of circumference and diameter of a circle 


MATERIAL REQUIRED 


Geometry box, thick paper, scissors, eraser, pen/ 
pencil. p х ҸӘ ° 


е, 
Фаг. 


METHOD OF CONSTRUCTION 
1. Draw a circle on a thick paper and cut it out. 


2. Fold it into two halves and obtain a crease. Name the line of folding as 
AB [Fig. 1]. 


A 
Fig. 1 


Draw a ray on a paper and mark its initial point as P [Fig. 2]. 


Om —$» 
Р 
Fig. 2 


Hold the circular disc such that point А оп the circle coincides with 
the point P on the ray [Fig. 3]. 
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P 
Fig. 3 
5. Rotate the circular disc along the ray till the point A again touches 
the ray. Mark that point on the ray as О [Fig. 4 (a), 4 (b)]. 
И В 
В 
Р Q 
Fig. 4 (a) Fig. 4 (b) 
6. Repeat the above Steps 4 and 5 for circles of different radii. 
DEMONSTRATION 
1. Line segment AB in Fig.1 is the diameter (d) of the circle. 
2. Measure AB. ГА 
3. Length РО is Ше circumference (c) of Ше circle. 
4. Measure PQ. 
5. Find the ratio А 
6. Repeat Ше above process for circles of different radii. Each time, Ше 


C 
ratio 7 is constant. 


This constant is denoted by the symbol л. Its value is close to 3.14. 





[P 
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MOM 


OBSERVATION 


Complete the following table: 


Value of 1 = 





- approximately. 





-— =e нәш ч ч ч ч ч ч e э ч ч ч ч ч ч ч ч ч ч ч ҥч Sl 
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OBJECTIVE 


To understand the meaning of less likely and more likely of the 
outcomes of an experiment 


MATERIAL REQUIRED 


Bag, balls of the same size but of different colours, 
pen/pencil. 


METHOD OF CONSTRUCTION 


Take a bag and put say 19 balls of red colour and 6 balls of blue colour in 
the bag. 


DEMONSTRATION 


1. Draw one ball at a time from Ше bag without looking into Ше bag. 
Note the colour of the ball and put it back into the bag. 


2. Let the other students come one by one and repeat this activity as in 
otep 1. 


3. Record the colour of the ball each time in the following table: 
Student Name Colour (Red/Blue) 
Rita 
Arun 


Vinayak 





Savita 


4. Count the number of times a red colour ball is drawn and also the 
number of times, a blue colour ball is drawn. Compare the two numbers 
so obtained. 

5. The number of red balls drawn is more than the number of blue balls 
drawn. So drawing of a red ball is more likely than a blue ball. 

OBSERVATION 

1. Number of times, a red ball is drawn = 

2. Number of times, a blue ball is drawn = 
The number in (1) the number in (2). 

So, a red ball is more likely than a or a blue ball is than a 
red ball. 

APPLICATION 


This activity explains the concept of ‘less likely’ and ‘more likely’ of outcomes. 
of a random experiment which is useful in the study of probability. 
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OBJECTIVE 


To verify that congruent triangles have equal area but two triangles 
with equal areas may not be congruent 


MATERIAL REQUIRED 


Graph paper, colours, pen 





/ pencil, ае ФА 
* 


METHOD OF CONSTRUCTION 


1. Take a squared graph paper and make two triangles ABC and РОК 
each of sides 3 cm, 4 cm and 5 cm as shown in Fig. 1. 





Fig. 1 I 
2. Draw two triangles RST and XYZ (of the same area) as shown in Fig. 2. 


3. Make the trace copy of both the triangles of Fig. 1 and Fig. 2 and , 
make their cutouts. 





L = = = шы шы шы шы шы шы шыш шш 


13/04/18 


-— шан жыш шыш шыш шыш шыш шыш шыш шыш шш шыш шыш шшш шшш ee эш ë 


| 


"————— —P" 


ОНЕР ИИИНИН НИНИ 


ВЕНЕТА МЕЕ ВЕНН ТЕНЕТ 


ИННИНННННЕННИНСНННННИННННННННИНННИН ен НЫШЫН 


Е Li LJ завана Е OL AJ —M — ва. жена € рала 
ваза сееесесесе ESSE —— saa MÀ аша M1 mannaaa — танини онази min 
завива LLLLLELLILLLLELLELLLLJ aap. а зазазвввезавававаша Hitti вазасавава саззааввав,ъ сваваава SHEER ESSE eee БЕНЕН ttit запа 


ча 
паппапнинппияв ввявовъь "ззавов CHEESES пази сатира =o. SHEES с азазпавовсвавъ 11131 eMe LLLILT1221 1] tv e 

сл ашаа ын A а p ‘Genes NEENSRERNENSEESENERNEENESEU LITT] eee sees. Ee М. НН BERENSESERERBERENERER rpg а 
LLLLLLLLLIRIAITAIIAIIAOI) LELLIIIIIILLETT HTEHEEEEÁH HHHEHHEREHEG пазва пи LLELLE] папвавая -4444444444-4-44 ЧН 

20200 e Sonne d f ИЕН сасе EN b e 22265238596 Lern lili ИШЕ 25 = tA KEH 680665 prd СЕЕ 2 = Н 


zap 
wy HH Е 11111 H-H НА тава ЕН HH 


sass 
og ваша mp NEUES LLLI ЕН zanas LLLLII Н-565 ЕЕ. Saanaa S CH ше 
25 пи 5205 EBSESEBBEEEEEER USNSEENEENEESEE Lia + | 2628 bene газа ir сащ lid 1434-7  "ESENEEEEEBESSENEENESENEEN 
ne H+ —l- A» за +H HH ния LI + LLLI J HHH == 
see 


Г] emm м. au ke bem 
ui EHEH ПНИН НЕШЕ FEN пинин ИНИН f SHINE HHHH PH aH HHHH 
RHH H HAH HHHH H HHHH E RHH 
EHRT ЕЕН 4155551561 He REEE IET; 10555155055 
НЕНЕН | ИЕНЕН ИЕНЕН nin ИЕН ЕНЕ АЕН 


HER = НИН НЕНИН Hi HH ШИШ FETE Е L| EHE EE nus 
повававававианвнив sue uu HIE Ei HS вишна EEE usn ПЕНЕН ШИНЕ: 





Fig. 2 


DEMONSTRATION 


1. Place the cut out of A POR over A ABC. Cut out of A POR covers Ше cut 
out of A ABC exactly. 


2. So, A ABC = А РОК. 


3. Find the areas of A РОК and А ABC by counting Ше number of squares 
enclosed by them. 


4. Area of A ABC = Area of A РОК = 7 sq. units. 

Thus, congruent triangles have equal areas. 

Area of A RST 2 8 sq. units. (By counting the squares). 
Area of A XYZ = 8 sq. units (By counting the squares). 
So, the two triangles RST and XYZ are equal in area. 


Now place the cut out of A XYZ over the cut out A RST and see if both 
the cutouts cover each other exactly. 


You can see that they do not cover each other. 
So, the two triangles XYZ and RST are not congruent. 


Thus, two congruent triangles have equal area but two triangles having 
equal area may not be congruent. 
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OBSERVATION 


1. А PQR and A ABC are triangles. 
2. Area of APQR= squares. 
Area of A ABC = squares. 


Area of APQR = Area of A 


So, congruent triangles have area. 
3. Area of ARST = squares. 
Area of A XYZ = squares. 


So, area of A RST = area of A | 
4. A RST and ^ XYZ do not cover each other | 
А RST and A XYZ are not ; 


Thus, triangles having equal area may not be congruent. 


APPLICATION 


This activity can be used to explain relationship between congruency and 
areas of different geometric shapes. 
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OBJECTIVE 


To verify that when two lines intersect, vertically opposite angles 
are equal 


MATERIAL REQUIRED 


Drawing sheet, thusib pins, colour pencil, tracing 
paper, adhesive, cardboard. | 


METHOD OF CONSTRUCTION 





l. 
9; 
A 
9 

4 У 

І 1 

І \ 

І \ 

І \ 

І \ 

| | 3. 

І \ 

І \ 

| 4. 

| A 5. 

E ' 

| 

| 

| 


Take a cardboard of convenient size and paste a white sheet on it. 


Draw a pair of intersecting lines AB and CD as shown in Fig. 1. 


A D 





Fig. 1 


Mark the point of intersection P of these lines. 
Colour ZBPC and ZAPD with the same colour, say yellow. 


Colour ZBPD and ZAPC with the same colour, say green. 
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6. Trace Fig.1 on a tracing paper and colour the angles of the figure in 
the same way as done in Steps 4 and 5. 


7. Fix Ше trace copy on Fig.l using a thumb pin at the point P, so that 
the tracing copy can be freely rotated. 


DEMONSTRATION 
1. ZAPD and /BPC are vertically opposite angles, іп Fig.1. 
2. АРС and ZDPB are vertically opposite angles, Fig.1. 
3. Rotate the trace copy about the point P through an angle of 180°. 
4. | ZBPC covers ZAPD exactly. 
So, ZBPC = ZAPD. 
D.  ZAPC covers ZBPD exactly. So, “АРС = «ВРО. 


Thus, vertically opposite angles are equal. 


OBSERVATION 


On actual measurement 


ZAPC- |  , ZBPD- 
ZBPC-  , ZAPD- 
“АРС = Z 

Z = /APD. 


So, vertically opposite angles are 


APPLICATION 


This activity can be used to explain the meaning of vertically opposite angles. 


The result is useful in solving many geometrical problems. 


[P 
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OBJECTIVE 


To find the order of rotational symmetry of a given figure 


MATERIAL REQUIRED 


White sheets of paper, geometry box, tracing paper, 
sketch pen, pencil, adhesive, scissors, board pins. 


METHOD OF CONSTRUCTION 
1. Let Ше given figure be of the shape as shown in Fig. 1. 


2. Make two copies of the given figure and join the diagonals of the 
central square in each of the figures. Mark the point of intersection of 
diagonals as O (Fig. 2). For identification, mark a point P as shown in 
Fig. 2. 


Fig. 1 





Paste one of them on a cardboard. 


Place the other figure on the figure pasted on cardboard with the help 
of a board pin at the point O as shown in Fig. 3. 
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Fig. 3 


DEMONSTRATION 


1. Rotate the upper figure in a clockwise direction about the point О 
through an angle of 90? (Fig. 4). 


2. After a rotation of 90? the upper figure coincides with the original 
figure. 


3. Оп subsequent rotations of 90°, we obtain Fig. 5, Fig. 6 and Fig. 7, 
respectively. Each of these figures coincide with the original figure. 


4. Thus, the given figure has a rotational symmetry of angles 90°, 180°, 
270? and 360“. 


D. The figure has a rotational symmetry of order 4. 





13/04/18 





Fig. 6 Fig. 7 


OBSERVATION 


l. 


Order of rotational symmetry = 


The upper figure coincides with the original figure after a rotation of 
, and . The angles of rotation are ; 


2 2 2 

















Number of times Ше upper figure coincides with the original figure is 


APPLICATION 


This activity can be used to determine the order of symmetry of different 
figures such as equilateral triangles, parallelograms, squares, rectangles 


etc. 
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